A 66-year-old male with a history of human immunodeficiency virus infection and metastatic bladder cancer presented to our hospital for a further workup of a focal seizure involving the patients left upper extremity. The patient was undergoing active chemotherapy at the time of admission and had a CD4 count of 111. Magnetic resonance imaging of the brain revealed multiple ring-enhancing lesions in the right frontal lobe associated with vasogenic edema, and mass effect at the right frontal horn of the lateral ventricles. As the imaging was not consistent with typical metastatic disease of the bladder, further testing was performed. A lumbar puncture was performed to assist in differentiating between malignant and infectious causes in the setting of a low CD4 count. The cerebral spinal fluid was sterile and no malignant cells were identified. Protein and glucose levels of Michael Simon
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Introduction
Bladder cancer is the sixth most common cancer in the United States, with the most common subtype being papillary transitional cell carcinoma [1, 2] . Common sites of metastasis include the lymph nodes, liver, lung, bone and peritoneum [3, 4] . Central nervous system (CNS) metastases are rare, with report incidence ranging from 0 to 7% [5] [6] [7] [8] . We present a case of a patient with acquired immune deficiency syndrome (AIDS) and urothelial carcinoma of the bladder with ring-enhancing lesions in the brain. 
Case Report
A 66-year-old man presented to our hospital with a new onset focal partial seizure of his right upper extremity. His past medical history included human immunodeficiency virus (HIV) infection on highly active antiretroviral therapy (HAART) hypertension, coronary artery disease, obstructive sleep apnea and metastatic high-grade urothelial carcinoma of the bladder involving the lungs and bones. The patient had previously received neoadjuvant chemotherapy and pelvic radiation for locally advanced bladder cancer, with complete remission of his disease. He was recently found to have disease recurrence with lung metastases and was restarted on chemotherapy. The disease continued to progress with new metastases to the bones, including right ankle and sternal manubrium and left scapula. While undergoing palliative radiotherapy to these sites, the patient was found to be suffering from a right focal partial seizure in his right arm.
The patient had never had seizures prior to this episode and was referred for a brain magnetic resonance imaging (MRI). The MRI demonstrated multiple ring-enhancing lesions in the right frontal lobe and right parietal lobe, accompanied by vasogenic edema in the same areas ( fig. 1) . The appearance of the lesions was not consistent with typical metastatic lesions, and in view of the patient's history of HIV there was concern for an infectious etiology. The patient was started on dexamethasone because of vasogenic cerebral edema and his HAART therapy was continued.
On presentation, the patient was afebrile with vital signs within normal limits. Pertinent laboratory data included creatinine 1.9 mg/dl (unchanged), calcium 11.1 mg/dl, albumin 2.6g/dl, hemoglobin of 10.2 gm/dl and MCV 86 fL, CD4 count was 111/ µl and HIV viral load was undetectable.
The patient subsequently underwent a lumbar puncture and cerebral spinal fluid (CSF) analysis revealed total protein of 36 mg/dl, glucose 74 mg/dl, and LDH < 25 U/l. CSF was clear with 0 red blood cells and 3 white blood cells, all of which were lymphocytes. The CSF was negative for bacterial and fungal growth on cultures. Cryptococcal antigen was negative. Serum toxoplasmosis IgG was negative as was CSF cytology for malignant cells.
Due to the negative findings on CSF and atypical presentation on imaging, the patient underwent a right frontal lobe craniotomy with resection. Pathology was consistent with carcinoma with bladder primary.
The patient's clinical course was complicated by complaints of bladder incontinence. He underwent a lumbar and thoracic spine MRI, which showed L3/4 enhancement with mild disc space enhancement likely due to degenerative changes but without evidence of infiltrative disease.
The patient underwent palliative whole brain radiation. He was not considered to be a candidate for stereotactic radiosurgery due to multiplicity and clustering of lesions.
Discussion
This patient with bladder cancer and HIV presented with a focal seizure. MRI revealed multiple CNS ring-enhancing lesions. The differential diagnosis included opportunistic infection and metastatic disease. The diagnosis of metastatic bladder cancer was confirmed histologically.
Bladder cancer is known to metastasize to multiple sites of the body but rarely to the brain. When it does metastasize to the brain the prognosis is poor with median survival of 2-4 months despite treatment [8, 9] . In our patient with bladder cancer, ring-enhancing lesions were not clearly due to metastatic disease as it was confounded by a diagnosis of AIDS.
This patient had HIV/AIDS with a CD4 count of 111 and therefore there was a concern that the patient had developed an opportunistic infection. Typically patients present with opportunistic infections when their CD4 count falls below ~100. CNS infections complicating HIV include toxoplasmosis (by far the most common ~50% of all brain lesions), primary CNS lymphoma, progressive multifocal leukoencephalopathy and focal HIV encephalopathy [10, 11] . In this patient with both meta- Simon/Elkayam/Smerling/Marcelin/ Kamholz static bladder cancer and AIDS, the origin remained unclear and required further investigation before treatment could be rendered.
Although the role of brain biopsy in guiding treatment for AIDS-associated brain lesions is controversial [12] , obtaining a biopsy in the patient was necessary to confirm diagnosis and treat appropriately [13, 14] . Due to an unclear origin of the brain ring-enhancing lesions, brain radiation therapy could not be performed until a diagnosis was confirmed. The main differential diagnoses due to the patient's immunocompromised state and previous radiation therapy included toxoplasmosis of the brain, primary CNS lymphoma or metastatic lesions. Only upon histology being consistent with bladder cancer was the patient able to undergo palliative radiation.
Several reports have highlighted the concurrence of HIV and bladder cancer [15, 16] . The conclusions from these studies suggest that in the era of HAART therapy, HIV patients are living longer, thus allowing them to develop one of the more common cancers [1] . Often bladder cancer in these patients exhibits more aggressive clinical behavior.
Conclusion
We present a unique case of a patient with both bladder cancer and HIV, who presented with multiple brain ring-enhancing lesions. Treatment options were complicated pending biopsy, due to multiple differential diagnoses, including brain toxoplasmosis, primary CNS lymphoma or metastatic disease. After a thorough workup, a diagnosis of metastatic bladder cancer was made and the patient was able to undergo palliative radiation therapy. It is important for physicians to keep an open mind to many differential diagnoses even with a seemly simple one, to assure appropriate therapy and care be provided to a patient. As in our patient, a brain biopsy was necessary to assure the proper treatment.
